The objective of this study was to evaluate the influencing factors in the occurrence of coliforms Klebsiella oxytoca in winter and spring. Significant correlations were observed between coliforms and the distance from the initial treatment point, and with the level of free chlorine. We conclude that drinking water contamination in La Plata occurs in the distribution system due to increased temperatures and reduced disinfectant levels, which result in bacterial regrowth.
INTRODUCTION
Water treatment consists of a series of processes intended to transform raw water into drinking water according to current water quality standards (OMS 1995) . The main purpose of water treatment is to protect consumers from pathogens and impurities that may be present in water and that may be harmful to health (OMS 1998 ). Even though the microbiological quality of drinking water in most countries of the world is evaluated by the detection and count of total coliforms, some controversy exists. For example, the emergence of waterborne diseases doi: 10.2166/wh.2009.141 in a community where the microbiological analysis of water showed an absence of coliforms (Dutka 1973 ) was thought to be due to inefficient methods for the control and evaluation of drinking water.
There is strong evidence supporting the idea that indicator bacteria can be injured (McFeters et al. 1986a,b; McFeters 1989 McFeters , 1990 . Injury can be defined as reversible damage to the bacteria as a consequence of partial or inappropriate disinfection due to the chlorination process, pH alterations, extreme temperatures, the presence of metals and other toxic substances and/or solar radiation (McFeters et al. 1986b) . The injured coliforms present in treated water are able to maintain their viability, but display metabolic damage determined by the strain resistance and final chlorine concentration Walsh & Bissonnette 1987 , 1989 . When this metabolic damage is repairable, it is called a sublethal injury, a phenomenon that involves a decrease in oxygen uptake and a delay in the latent stage. If the injured bacteria cannot find a suitable culture medium for metabolic recovery, they will be unable to grow. Consequently, the culture media typically used for the detection of coliforms do not guarantee the isolation of injured bacteria (McFeters et al. 1982) , and a great number of these bacteria in the water may be undetected (LeChevallier & McFeters 1985; Basualdo et al. 2001 ). 
MATERIALS AND METHODS

Distribution system
La Plata city, the capital of the Province of Buenos Aires, has two separate sources of drinking water. Together, these two systems provide water for a total of approximately 454,000 consumers. One of these sources is Río de La Plata, 
Microbiological and physicochemical analysis
The following data were obtained from each of the collected samples: the number of positive samples for coliforms, the number of isolated colonies and identified species, and the distance (in kilometers) between the reservoir station and each sampling point. Methods of analysis were based on Standard Methods (1998) and all microbiological analyses were processed in duplicate.
A membrane filter procedure was used for isolating total coliforms in drinking water (Standard Methods 1998).
A 100 ml sample was filtered through a 0.45 mm membrane The samples were tested for residual disinfectant and pH. These parameters were measured in the sampling site. 
Statistical analysis
Frequency, position and variation measures were applied to the descriptive statistical analysis. Statistical comparisons were made by using the paired t test. Pearson's correlation coefficient was applied to the analytical study of correlation verification. SPSS software, version 11.5 (SPSS Inc., Chicago, IL, USA), was used throughout. All statistical calculations were based on 95% confidence intervals.
RESULTS
Coliform bacteria were detected in all four seasons but 
CFU: colony-forming units. Correlation analyses for sample source, free chlorine, pH and presence of coliforms are shown in Table 2 .
Significant negative correlations were found between the source of the sample and free chlorine and between free chlorine and the number of coliforms in m-Endo and m-T7.
DISCUSSION
Results obtained show that the occurrence of coliforms in La Plata's distribution system was higher in summer, regardless of the medium used for their isolation, while the lowest percentage of positive samples occurred in winter. These results are in agreement with those obtained by Neden et al. (1992) and LeChevallier et al. (1996) , who also correlated the occurrence of coliforms with high temperatures. The highest number of coliforms was obtained in summer for both systems, suggesting that temperature is clearly a factor related to bacterial regrowth.
Another factor to consider is higher water intake during this period because the amount of water consumed is higher in summer. This may increase the removal of coliforms present in the biofilm.
In all cases, the number of coliforms was always higher in m-T7 agar. E. cloacae, E. agglomerans and K. oxytoca
were the principal species implicated in regrowth within La Plata's drinking water distribution system.
The regrowth of these species can decrease water quality and generate public health problems Có rdoba et al. 2001) .
Given that the samples were not taken from the water (1991, 1996) .
Analysis of the samples for free chlorine, pH and the presence of coliforms in both media revealed a significant negative correlation between coliform bacteria and residual 
